It is proposed a new model of the superconductor based on the proper using of a repulsive potential energy of linear oscillator between two neighboring ions of lattice, which destroys the ion lattice. In this respect, there is no reason for using the model of superconductivity presented by Bardeen, Cooper, Schrieffer and Bogoliubov because there is absence the electron-lattice interaction but it is observed a creation of the spinless ion molecule due to an ion-ion scattering. The existence of ion molecules yet is confirmed by isotope effect in the superconductivity. First, due to using of a definition Bose condensation by Penrose-Onsager, the exactly solution of the model charged nonideal Bose gas is presented, at quantity of the condensate fraction varying as 0 ≤ N 0 N ≤ 1. In this respect, it is demonstrated that due to application of the S-wave scattering between ion molecules, the spectrum energy of molecule-excitations involves the phonon term which exhibits the concept of the Debye theory of solid without application of an ion lattice.
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Introduction.
Various models have been invoked in recent years [1] [2] [3] [4] [5] , for explaining macroscopic properties and the formation of high-T c superconducting phase. To solve the problem of superconductivity, the Frölich had proposed to take into consideration the electron-lattice-electron indirect attractive interaction [6] , which proceeds when one electron interacts with the lattice and deforms it; a second electron takes the deformation to lower its energy. Thus, the lattice deformation leads to creation an effective interaction between two electrons. In this respect, the ground state is separated from excited states by an energy gap near the Fermi level by theory of Bardeen, Cooper, Schrieffer and Bogoliubov (BCSB) [7] due to the creation so-called Cooper pairs [8] . The initial work is an experimental observation of the isotope effect [9] when the critical temperature T c of superconductors varies with the isotopic mass of ion M . The experimental date may be fitted by a relation of the form
. This fact implies that lattice vibration and electron-lattice interaction are deeply switched in the superconductivity. However, it seems that the electron gas with electron-lattice interaction cannot serve as a model for superconductors because as it is demonstrated in this letter, the repulsive potential interaction between ions destroys the lattice, and in turn creates an ion molecule. Due to this fact, there are absences the phonons as a vibration of lattice that was indicated by BCSB in their theory.
In this letter, the energy spectrum of the molecule excitations is found by using of the model charged nonideal Bose gas, at the quantity of the condensate fraction 0 ≤ N0 N ≤ 1.
Creation of the spinless ion molecule.
The starting point our discussion is a presentation of the model superconductor as the stationary n identical ions of lattice with charge −e 0 , and mass M in box of volume V , together with a background of electrons with opposite charge e 0 to preserve charge neutrality of system. We suggest that the ions of lattice interact with each other by a repulsive potential energy of linear oscillator.
For beginning, consider the operator HamiltonianĤ s of two interacting neighboring ions of lattice:
where x 0 and x 1 are, respectively, the coordinates of two neighboring ions; H int (x 0 −x 1 ) is the repulsive potential energy of interaction between neighboring ions as a repulsive ion-ion scattering:
where x = x 0 − x 1 ; K is the rigidity modulus. The own wave function Ψ s (x 0 , x 1 ) for the operator HamiltonianĤ s is introduced by a following way:
In this sense, the own quantity of the operator HamiltonianĤ s is the spectrum binding energy of the spinless pair of two ions with momentum p:
where m = 2M is the mass of ion molecule. The equation for ε s is presented as:
where
We transform the form (4) in a following form:
where we take α = − Mωv h , and λ = mεn h 2
The (5) has a following solution by application of the wave function ψ s (x) trough Chebishev-Hermit function H s (it) from an imaginary number as argument it [10] (where i is the imaginary one; t is the real number; s = 0; 1; 2; · · ·) as:
where we take α = − Mωv h ;
Consequently, the quantity of the binding energy of ion molecule ε s presents as:
Inserting (6) into (3) leads to finding of the spectrum of binding energy of a pair two ions:
The normal state of ion molecule corresponds to quantity s = 0 which defines the maximal quantity of the spectrum binding energy of ion molecule:
is the maximal quantity of the binding energy of ion molecule which determines the stability of spinless ion molecule within the relative maximal momentum p 0 between of two ions creating a pair which is defined by a relation p 0 = √ mhω v . In this respect, the size of molecule a =h p0 is the minimal distance between ions which may be determined by a relation
Consequently, at a =h √ mhωv = 3V 4πn 1 3 , and m = 2M , N = n 2 , we reach to the important expression which is need for explaining the isotope effect:
Thus, the gas of ions of lattice is transformed to the charged spinless Bose gas consisting of N = n 2 identical molecules with charge e = −2e 0 and mass m = 2M .
3. The spectrum energy of molecule-excitations. Now, consider an interacting Bose gas of N identical spinless ion molecules as charged bosons with mass m and charge e in box of volume V . The investigation of a model charged nonideal Bose gas with a repulsive Coulomb and S-wave potentials leads to the following form the Hamiltonian of system expressed in the second quantization form as:
whereâ + p andâ p are the "creation" and "annihilation" operators of a free charged bosons with momentum p; N 0 is the occupation number of bosons in the condensate; U p is the Fourier transform of the effective interaction between a charged bosons which is reduced to U p = U According to the Bogoliubov's theory [11] , the operatorsâ 0 andâ + 0 are replaced by c-numbersâ 0 =â + 0 = √ N 0 within approximation of a macroscopic number of bosons in the condensate N 0 ≫ 1. In this context, the PenroseOnsager extended the definition of a Bose condensation [12] using of the thermodynamic limit approximation as
The equation (11) allows us to define an important assumption for an occupation number N p of bosons with momentum p:
The next step is to finding property of operatorsâ
by applying (12) . Obviously,
and lim
Excluding term p 1 = 0, :the density operators of bosons̺ p and̺ + p take a following forms:̺
whereĉ p andĉ + p are, respectively, the Bose-operators of density-quasiparticles presented in the papers [13] which in turn are the Bose-operators of bosons due to using of expressions (13) and (14):
Thus, we reach to the density operators of bosons̺ p and̺ + p presented by Bogoliubov [11] without using of a definition of Bose condensation as N 0 ≈ N :
Thus, the Hamiltonian of systemĤ in (10) is reduced by form of Bogoliubov's Hamiltonian:
V . For evaluation of the energy levels it is a necessary to diagonalize the operator H in (21) by introducing of a new Bose-operatorsb p andb + p within using of the Bogoliubov linear transformation [11] :
andâ
where L p is the unknown real symmetrical function of a momentum p. Substitution of the operators in (22) and (23) into (21), and as result, we arrive to a diagonal form of Hamiltonian of systemĤ:
Hence, we infer thatb + p andb p are the "creation" and "annihilation" operators of a molecule excitations with energy:
where we define that v = 4πdh 2 N0 mV is the velocity of sound in the charged Bose gas of charged molecules; ∆ 0 =he 4πN0 mV is the plasmon gap presented by Foldy [5] .
Results and Discussion.
We proceed the investigation of a thermodynamic property of molecule gas. In statistical equilibrium, the equation for the density of molecules in the condensate is represented as:
whereâ + pâ p is the average number of atoms with the momentum p: To get the formâ + pâ p we use of a transformation of Bogoliubov (22) and (23) which reduces (26) to
whereb + pb p is the average number of plasmon with the momentum p:
In this respect,
2m + w p + ε p where
At temperature T = T c , the fraction of molecules in the condensate N0 N = 0, we can find the quantity of T c from (27):
As we see, the application of equation (9) leads to explaining of a isotope effect which in turn confirms an existence of ion molecules. At least, we can see that the obtained result for quantity T c is satisfied at least quantitatively by other experimental dates. So that at N V ≈ 10 28 m −3 for many metal; due to (29) we have T c ≈ 1K. In this context, the size of molecule a = 3V 8πN
which is a good result.
As we know the main point of the theory of Debye for solid is the law T 3 for the heat capacity, at low temperatures. In this respect, as result of the equation (25), the energy molecule-excitations is represented as a phonon spectrum, at momenta
This reasoning is a necessary for exhibition of the Hamiltonian of Debye for solid [3] because the average total energy of the molecule gas is presented aŝ
which in turn allows to finding the form of specific heat in a following form:
The problem of superconductivity is a very complex, and as yet not fully solved, problem. Apart from the intrinsic value of solving a particular many -body problem, a solution is desirable as an interacting charged Bose gas can serve as a model of several real physical systems as a model for a superconductors. In this letter, it is demonstrated that the electron gas interacting with phonons of lattice cannot represent as a model for superconductors as it was proposed by BCSB because a repulsive potential interaction between ions destroys a lattice of ions. In this context, the creation of ion molecule leads to the presentation of a new approach for investigation of the superconductors. Due to using of a definition Bose condensation by Penrose-Onsager, we found the exactly solution of the model charged nonideal Bose gas, at quantity of the condensate fraction varying as 0 ≤ N0 N ≤ 1. In this respect, the spectrum energy of molecule-excitations involves the phonon term which exhibits the concept of the Debye theory for solid. The evidence for an existence of ion molecules yet is confirmed by the isotope effect presented in (29).
